Contribution of a leucine residue in the first transmembrane segment to the selectivity filter region in the CFTR chloride channel.
The anion selectivity and conductance of the cystic fibrosis transmembrane conductance regulator (CFTR) chloride channel are determined predominantly by interactions between permeant anions and the narrow region of the channel pore. This narrow region has therefore been described as functioning as the "selectivity filter" of the channel. Multiple pore-lining transmembrane segments (TMs) have previously been shown to contribute to the selectivity filter region. However, little is known about the three-dimensional organization of this region, or how multiple TMs combine to determine its functional properties. In the present study we have used patch clamp recording to identify changes in channel function associated with the formation of disulfide cross-links between cysteine residues introduced into different TMs within the selectivity filter. Cysteine introduced at position L102 in TM1 was able to form disulfide bonds with F337C and T338C in TM6, two positions that are known to play key roles in determining anion permeation properties. Consistent with this proximal arrangement of L102, F337 and T338, different mutations at L102 altered anion selectivity and conductance properties in a way that suggests that this residue plays an important role in determining selectivity filter function, albeit a much lesser role than that of F337. These results suggest an asymmetric three-dimensional arrangement of the key selectivity filter region of the pore, as well as having important implications regarding the molecular mechanism of anion permeation.